
































































Measuring and managing CO2 emissions in European chemical transport
McKinnon, Alan Campbell; Piecyk, Maja
Publication date:
2010
Link to publication in Heriot-Watt Research Gateway
Citation for published version (APA):
McKinnon, A. C., & Piecyk, M. (2010). Measuring and managing CO2 emissions in European chemical transport.
CEFIC.
General rights
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright owners
and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights.
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately
and investigate your claim.Measuring and Managing 
CO2 Emissions 
of European Chemical Transport
Professor Alan McKinnon







































































































































































Cefic Strategy Implementation  
Group Logistics

































































































































































































































































































































































Data collection and choice  
of emission factors
STEP 2
















































































































































































































































































































































































































































SB5		Administrative functions, personnel, etc
SB2		Energy supply (well-to-tank / power plant)
SB1		Traffic operations
  - propulsion (engines / power plant)
  - evaporation and battery losses
  - cargo climate control
SB4			 Vehicle / train / vessel / aircraft - construction	and	scrapping
Traffic	infrastructure	and	transport	infrastructure - construction and dismantling
Service	and	maintenance	infrastructure	-	construction	and	dismantling
SB3			 Vehicle / train / vessel / aircraft - service and maintenance
Traffic infrastructure - operation and maintenance 
Transport infrastructure (terminals) - operation  



































































































































































































































































































































































0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50%
10 81.0 84.7 88.8 93.4 98.5 104.4 111.1 118.8 127.8 138.4 151.1
11 74.8 78.2 81.9 86.1 90.8 96.1 102.1 109.1 117.3 127.0 138.6
12 69.7 72.8 76.2 80.0 84.3 89.2 94.7 101.1 108.6 117.5 128.1
13 65.4 68.2 71.4 74.9 78.9 83.4 88.5 94.4 101.3 109.5 119.3
14 61.7 64.4 67.3 70.6 74.2 78.4 83.2 88.7 95.1 102.7 111.8
15 58.6 61.0 63.8 66.8 70.3 74.2 78.6 83.7 89.7 96.8 105.3
16 55.9 58.2 60.7 63.6 66.8 70.5 74.6 79.5 85.1 91.7 99.7
17 53.5 55.7 58.1 60.8 63.8 67.2 71.2 75.7 81.0 87.2 94.7
18 51.4 53.5 55.8 58.3 61.2 64.4 68.1 72.4 77.4 83.3 90.4
19 49.6 51.5 53.7 56.1 58.8 61.9 65.4 69.5 74.2 79.8 86.5
20 48.0 49.8 51.9 54.2 56.8 59.7 63.0 66.9 71.4 76.7 83.0
21 46.6 48.3 50.3 52.5 54.9 57.7 60.9 64.5 68.8 73.9 80.0
22 45.3 47.0 48.8 50.9 53.3 55.9 59.0 62.5 66.5 71.4 77.2
23 44.2 45.8 47.6 49.6 51.8 54.3 57.2 60.6 64.5 69.1 74.7
24 43.2 44.7 46.4 48.3 50.5 52.9 55.7 58.9 62.7 67.1 72.4
25 42.3 43.8 45.4 47.3 49.3 51.7 54.3 57.4 61.0 65.2 70.3
26 41.5 42.9 44.5 46.3 48.3 50.5 53.1 56.0 59.5 63.6 68.5
27 40.8 42.2 43.7 45.4 47.3 49.5 52.0 54.8 58.1 62.1 66.8
28 40.2 41.5 43.0 44.6 46.5 48.6 51.0 53.7 56.9 60.7 65.3





































































































































































































































































































































































































































































































































































































































































































organisation all	rail	freight diesel-hauled electric-hauled
ADEME 7.3 55 1.8
NTM 15 21 14
AEA	Technology 20
DEFRA 21

















































































































































































































































































































5% 10% 15% 20%
road-rail average	railfreight 24.0 26.0 28.0 30.0
electrified	rail	(EU	average) 21.2 23.3 25.5 27.6
electrified	rail	(France) 10.0 12.8 15.5 18.2
diesel	rail 25.9 27.8 29.7 31.6
road-inland	waterway 32.6 34.1 35.7 37.2
road	short-sea ro-ro	ferry	-	truck 49.7 50.3 51.0 51.6
ro-ro	ferry	-	rail 38.3 39.5 40.8 42.0
small	tanker	(844	tonnes) 22.1 24.2 26.3 28.4
large	tanker	(18371	tonnes) 7.9 10.7 13.6 16.4
small	bulk	vessel	(1720	tonnes) 13.6 16.1 18.7 21.2
large	bulk	vessel	(14201	tonnes 9.8 12.5 15.3 18.0
small	container	vessel	(2500	tonnes) 15.9 18.4 20.8 23.2
larger	container	vessel	(20000	tonnes)	 14.0 16.6 19.1 21.6
all	short	sea 18.3 20.6 22.9 25.2
short	haul medium	haul long	haul source
1580 800 570 WRI	/	WBCSD	(2003)































































































































































































3.   Measurement of Transport-related  

















































































































































































































































































































































































































































































































































































































































































Distribution of vehicle - kms by vehicle size, wieght and type
  Aggregate
  Key parameter
  Determinant
Efficiency of vehicle routing
Vehicle carrying capacity 
by weight / volume







Timing of  
deliveries
Spatial pattern  
of deliveries
Weight of goods  
transported by road
Road tonnes -lifted






Carbon intensity of fuel
Modal split
Average % empty running
Average length of haul
Average handling factor















































































































































































































Intermodal road-rail Pipeline Short Sea Inland Waterway Rail Road
FIGURE	6
Impact	of	2	Modal	Shift	Scenarios	on	CO2	Emissions	from	Chemical	Transport
  Current modal split
  Greener modal split




























































































































































































































































































































Lack of knowledge of loading opportunities
Health and safety regulations




Limited storage capacity at facilities
Incompatibility of vehicles and products






















































































































































































































































































































































































































































































































































60   Cost per tonne-km (€)

















































































































































  Company A






































































































































































































































































































































































































36Special thanks to all chemical and transport companies who kindly made 



























e Cefic aisbl - European Chemical Industry Council
Avenue E. van Nieuwenhuyselaan 4
1160 Brussels - Belgium
T +32 2 676 72 11
F +32 2 676 73 00
www.cefic.org